Coupling of a targeting peptide to plasmid DNA using a new type of padlock oligonucleotide.
We have recently described a new method for attaching padlock oligonucleotides to supercoiled plasmid DNA at specific sequences. A variant of this method has been developed in order to allow the coupling of targeting moieties to plasmids using a convenient strategy. After sequence-specific winding around the double-stranded target DNA sequence by ligand-induced triple helix formation, the extremities of a triplex-forming oligonucleotide hybridize to each other, leaving a dangling single-stranded sequence, which is then ligated to a hairpin oligonucleotide using T4 DNA ligase. Any targeting moiety may be attached to the hairpin oligonucleotide. This strategy was used to attach an NLS peptide to a luciferase-expressing plasmid. Despite the presence of the padlock oligonucleotide, the reporter gene was efficiently expressed after transfection of the plasmid in HeLa or T24 cells, using either cationic lipids or cationic polymers as transfecting agents. However, no increase in gene expression could be observed as a result of peptide attachment. Nevertheless, the coupling strategy described in this paper may find applications as a tool for plasmid functionalization in other targeting experiments, and may lead to the development of improved vectors for gene therapy.